Introduction
Birth weight is generally used as a yardstick of maturity and is an important determinant of child survival and development 1, 2 . Low birth weight is the single most important determinant of the survival and subsequent growth and development of the newborn. Bangladesh perinatal survey in 1983 showed the proportion of LBW in Bangladesh to be very high, being highest in the rural areas (45%) and IUGR contributing almost 75% of those. In another study in Bangladesh it was reported that the prevalence of LBW was about 27% amongst which about 84% were small for gestational age and the rests were preterm 3 . In both the cases it was obvious that the low birth weight babies comprise almost one third of total birth of which around 80% are small for gestational age. Extrapolating the findings of the studies, around 4 million births take place in Bangladesh in a year. Most of these babies are obviously small for gestational age 4 .
Nearly four decades ago it became apparent that a significant number of low birth weight newborns classified as premature were born at term. The small size of these infants could only be explained by retarded prenatal growth 5, 6 . The recognition of fetal growth retardation as a new syndrome was soon followed by studies demonstrating that mortality rates were much higher in these infants than in normally grown newborns of similar gestational age, although lower than in premature infants. It was also found that infants suffering from fetal growth retardation were more susceptible to certain types of neonatal complications 7, 8 . This information greatly stimulated research in the area, thus contributing to the progress of high-risk obstetrics and neonatal care.
Most of the risk factors of IUGR like maternal malnutrition, frequent child birth, illiteracy, heavy work, inadequate antenatal check-up, etc exist in such an extensive manner which is unlikely to be changed drammatically in the near future. If the problems of SGA babies are identified in a good setting, a proper message could be constructed for mothers, TBAs and also health personnels so that timely necessary steps can be taken to avoid problems in the rural areas without any modern facilities.
Methods
It was a hospital based cross-sectional study conducted between December 2000 and July 2001 in the Neonatal Unit of Chittagong Medical College Hospital, Chittagong. Neonates admitted into this unit weighing less than 10 th percentile of weight for gestational age were included. On admission the nude weight of the babies was taken by the investigators using National Nutrition Council (NNC) Bar Scale having 20 gm graduation. Gestational age was calculated using last menstrual period and Ballard score. Ponderal index was calculated for all babies. The infants were monitored daily till discharge or death.
Results
A total of 200 SGA babies were included in the study. Among 200 cases 114 were male and 86 were female. All cases were included within 24 hours of age. Most of the SGA babies were belonging to poor (45%) or middle class families (49%) and only a few (6%) were from upper class families. Cases were delivered either in maternity, in clinic or in hospital. Only 14% were delivered at home. Among the 200 babies 84% babies were results of single pregnancy and 16% were of multiple pregnancies (Table-I ). The anthropometric analysis of the SGA babies showed more than 80.5% of the SGA babies were normal in length whereas 19.5% fell below 10 th percentile of normal. In 52% of the cases birth weight fell between 1500-1999 gm and in only 3% cases birth weight less than 1500 gm. Around 90% cases were having normal occipitofrontal circumference and rest of them were having microcephaly.
Proportionality of the growth of SGA babies was assessed on the basis of Ponderal index. Seventy three percent of babies were asymmetrical (disproportionate) and 27% of babies were symmetrical (proportionate) SGA.
Feeding pattern of babies was analyzed. In only 21% cases exclusive breast-feeding was possible and in 60% cases breast was associated with artificial feeding mainly due to lack of or poor communication with the mother who were placed away from the neonatal ward. In 18% cases, babies were fully dependent on parenteral nutrition for more than 1 week.
Asphyxia was diagnosed on the basis of APGAR score at one minute of delivery (Table 2 ). Around 70% of the babies were asphyxiated and 10% were cases of severe perinatal asphyxia. Hypothermia was another common problem affecting 31% of the cases. About two third of these cases had only one episode. Around 13% cases had multiple (>3) episodes.
Twenty nine percent of the cases had apneic spells. About 38% of apnea occurred on the first day of life, but good number of cases with apnea were found throughout the first week of life. A total of 86 (43%) cases developed jaundice of which 69.3% were physiological and 31.7% were pathological as evident by clinical and laboratory findings including analysis of direct and indirect serum bilirubin. Jaundice appeared within 4 days of life in all cases.
Nine percent of cases developed bleeding manifestations. All of them occurred in first week of life. Six cases were clinically suspected of IVH, 5 of them were confirmed by ultrasonography of brain and cerebral ventricles. Sepsis was detected in 54.0% cases. Most cases of sepsis were early onset type. Lethargy (100%) and reluctant to feed (94.4%) were found to be the most consistent symptoms of sepsis. Raised IT ratio (74.07%), leucocytosis (50.93%) or leucopenia (14.81%) and positive C-reactive protein (57.41%) were used as supportive investigation in favour of neonatal sepsis (Table-III) .
Episodes of hypoglycemia in the SGA babies were detected and relation to birth was seen. Twenty five percent cases developed hypoglycemia; most of them were inversely related to birth weight. All the symptomatic cases found were in the birth weight group of less than 2000 gm. Polycythemia was found in 11% cases. Polycythemia was inversely related to the birth weight and all cases of polycythemia were having birth weight less than 2000 gm.
Among the 200 cases 40% of were required hospitalization for 6 to 10 days. Only 26% of cases were possible to be discharged within 5 days. Overall mortality was 17% , which had an inverse relationship with the birth weight. Less than 1500 gm birth weight group had shown the highest mortality (66.67%) whereas more than 1999 gm birth weight group had the lowest mortality (6.67%).
Symmetrical and asymmetrical SGA babies were analyzed for the relative risk of development of different clinical problems. Among the clinical features physiological jaundice and neonatal sepsis were significantly associated with asymmetrical SGA. Other clinical problems didn't show any significant difference in frequency in the symmetrical and asymmetrical SGA babies. Relation of mortality with different general characteristics and clinical problems were analyzed. Factors found to be significantly related to higher risk of mortality were birth weight, low socioeconomic condition, vaginal delivery, APGAR score at one minute, lack of breast feeding, hypothermia, apnea, sepsis, bleeding manifestations, IVH, and polycythemia. However place of delivery, symmetry or asymmetry of SGA type, jaundice, meconium aspiration syndrome, hypoglycemia were found not to affect the mortality of SGA babies significantly ( Table-IV) . Most of the cases attended hospital within 6 hours of birth. Male female ratio among cases was 57: 43 which is little higher than the normal sex distribution of the general population of the country (Census-2001) probably indicating preference of the parents to seeking health care for male child.
NS -Not Significant
Anthropometric analysis of the babies revealed some important variables. Around 20% of the cases attained supine length, which was below 10 th percentile of NCHS. All of these cases are term SGA as because only full-term babies were included in the sample so that problems exclusively related to prematurely couldn't affect the objective of the study. OFC measurement shows about 12% of the babies were born with microcephaly, which might play a vital role on the future development of these babies.
Ponderal index of the 200 SGA babies of present study showed that 73% were asymmetrical and 27% of them were symmetrical, which is quite consistent with the study conducted previously by Ahmed et. al 4 .They showed that proportion of asymmetrical SGA babies were 84%. Higher proportion of asymmetrical SGA babies signifies the onset of growth retardation in the later weeks of intrauterine life. However the portion of asymmetrical SGA declined to some extent, which probably dictates the trend of improvement in the antenatal care.
In growth retarded neonates asphyxia is 5 to 10 times more common than in their fully-grown peers 9 . In this study asphyxia of different grades affected around 70% cases which is the most frequent problem found to be associated with SGA babies. SGA infants are highly susceptible to the development of hypothermia because they have a reduced capacity to retain and generate body heat. The quantity of brown adipose tissue is markedly reduced in small for date infants 10 . Hypothermia complicated about 31% cases and two third of these cases had only one episode. About 13% cases had multiple (>3) episodes. Hypothermia was mostly associated with severely growth-retarded babies. Among the 200 SGA infants of the present study 29% of cases developed apnoea, which is quite high. But most of these cases were as a complication of periantal asphyxia. Some were related to septicemia. Jaundice developed in 43% of cases among which 41.7% were pathological (direct hyperbilirubinemia) mainly as a manifestation of neonatal sepsis.
Bleeding, though not a recognized complication of SGA were found in 9% cases. All these cases were diagnosed as haemorrhagic disease of the newborn (HDN). IVH the most serious type of HDN was found 3% of cases.
SGA infants are very much prone to infection owing to many factors particularly depressed immunity 11, 12 .
Sepsis was found to be associated with 54% of cases, which is important causal factor of mortality and longer hospital stay.
In a recent study in India 13 , it is shown that overall incidence of hypoglycemia was 25.2%. The present study showed that twenty five percent of the SGA infants developed hypoglycemia. Polycythemia was found in 18% cases in this study. This is consistent with acceptable prevalence rate of polycythemia in SGA infants 14 which is considerably higher than 5% in fully grown neonates 15 . Development of problems in the SGA babies were analyzed in relation to symmetry and asymmetry pattern of growth retardation. Only neonatal sepsis and physiological jaundice were found to be significantly more associated with asymmetrical SGA babies. Other problems have failed to show any significant difference between two groups of SGA infants. Mortality was also not significantly affected by the pattern of intrauterine growth retardation. This result has shown mixed impression considering the result of the study conducted by Cuttini et.al. 16 . Their study showed a consistently higher risk of death in the symmetrical SGA babies during the neonatal period. Morbidity defined by the asphyxia, respiratory distress and neonatal infection were higher in those symmetrically small babies.
Overall mortality was found 17%, which is not so high especially considering the national picture of neonatal mortality 17 and spectrum of problems in these SGA babies. This data probably reflects the result of special care delivered to the newborn babies in a well-equipped separate neonatal unit in the study place. Very low birth weight, poor socio-economic condition, APGAR score at one minute, lack of breast feeding, hypothermia, apnea, sepsis, bleeding manifestations and polycythemia were found to be significantly associated with higher mortality whereas place of delivery, intrauterine growth pattern and hypoglycemia did not show any significant relationship to the higher mortality.
Conclusion
Present study concluded that the greater proportion of SGA babies is contributed by asymmetrical pattern of intrauterine growth retardation. The main problems need to be anticipated in the newborn are perinatal asphyxia, hypothermia, apnea, jaundice, sepsis and hypoglycemia. Improvement of perinatal care is required in order to prevent the birth of SGA babies and also to manage the problems associated with them.
